abstract CONTEXT: Numerous faces scales have been developed for the measurement of pain intensity in children. It remains unclear whether any one of the faces scales is better for a particular purpose with regard to validity, reliability, feasibility, and preference.
The assessment and measurement of pain in pediatric populations have been examined and debated in the literature for more than 2 decades. [1] [2] [3] [4] Pediatric pain measures are essential for determining the effectiveness of pain management. As Hain 5 acknowledged, just as a child receiving antihypertensive medications should have regular blood pressure measurements taken, a child receiving analgesia should have regular pain measurements recorded.
Pain-intensity measures are regularly applied but often used inconsistently in clinical trials. 6 Three approaches have been established to measure pain in children: (1) self-report 6 ; (2) observational/behavioral 7 ; and (3) physiologic. 8, 9 Self-report measurement tools include visual analog scales (VASs), numerical rating scales, faces scales, 10 color analog scales (CASs), and the pieces-ofhurt (poker chip) scale. These tools have been reviewed extensively. 6, [10] [11] [12] Faces scales are generally preferred by children to other self-report measures when offered the choice, 11, 13 as detailed in "Reported Preference of the Faces Pain Scale."
Because pain is primarily an internal experience not directly accessible to others, children's self-report should be the primary source of information on pain intensity when possible, on the basis of age, cognitive and communicative abilities, and situational factors. Parents' and nurses' perceptions of children's pain are based on their overt behavioral expression of pain and on the context; thus, they are not the same as children's self-reports of their internal experience of pain. 4 Most children aged 5 years and older, and many 3-and 4-year-olds, can provide meaningful self-report of pain if ageappropriate tools are used. 10 In other health studies that used children's self-report measures, there was general agreement that information should be obtained from both parents and children whenever possible, and although there may be discrepancies, neither should be dismissed. [14] [15] [16] This concurs with opinion that, ideally, observational and/or physiologic measures should be used in conjunction with self-report measures and with knowledge of the context. 5, 10 Perfectly reliable and valid measurement of pain intensity by self-report is unattainable. Specifically, a goldstandard self-report pain scale for use with all children is not available. 5, 6, 10, 17, 18 Children's self-reports of pain are influenced by developmental, social, and contextual influences. 11 The use of self-report pain scales has yet to be established for children with cognitive impairments.
Faces pain scales are popular selfreport measures of pain intensity in acute, procedural, and recurrent pain that are simple to use and less abstract than visual analog and numerical scales. Few studies have attempted to assess chronic pain in children by using these measures. Also, they may be used with children from 4 to 12 years of age or older. 10 Numerous faces scales have been developed for this population, and despite reviews of the literature on the self-report pain instruments for children, 6, 10 it remains unclear whether 1 of the faces scales is better for a particular purpose with regard to validity, reliability, feasibility, and preference. Given the wide range of options for the self-report measurement of pain using a faces pain scale, researchers and clinicians would benefit from understanding the properties of these instruments to help choose the best tool for their purpose.
The objectives of this study were to (1) describe the faces pain scales that have been evaluated for reliability and validity in children, (2) describe and summarize the psychometric properties of the most commonly used faces pain scales used in children, (3) compare the validated faces pain scales that are used with children, and (4) address the preference and clinical utility of validated faces pain scales.
METHODS

Search Strategy for Identification of Studies
We conducted literature searches by using the Ovid search platform in the following databases: Medline, Embase, Cochrane Database of Systematic Reviews and Cochrane Controlled Trials Register (CCTR), and in EBSCOHost in the Cumulative Index to Nursing and Allied Health Literature (CINAHL) database from their inceptions up to April 3, 2010.
We used the following subject headings and text words specific to each database and used the words "pain," "faces," "facial," "Oucher," and "pain" and limited the search to studies that included children aged 0 to 18 years.
Strategy for Selection of Articles for Review
Articles were included if they were research studies that reported on any psychometric property of a faces pain scale for the self-report measurement of pain intensity in children and adolescents or if they were research studies that used a faces pain scale as an outcome measure such that psychometrics could be secondarily evaluated. Studies were excluded if (1) they used a sample population of Ͻ20 children, (2) they were reviews, guidelines, commentaries, or published abstracts, (3) they used faces pain scales to measure pain solely within adult populations, (4) the type of faces scale administered was not stated, (5) there was reference to a particular faces scale but depiction was of another different scale, (6) they used modified versions of original faces pain scales (because of the difficulty in comparing the modified version to the original scale), (7) the faces pain scale was used as a measurement of anxiety or distress, or (8) the faces pain scale focused solely on pain affect, because our aim was to review faces scales for pain intensity.
Using the search strategies, we retrieved a total of 1267 references. Figure 1 illustrates the flow of studies. There were 394 duplicate publications. An author (Ms Tomlinson) reviewed the remaining 873 unique references, and by using the above-listed inclusion/exclusion criteria, a total of 274 articles were retrieved. A total of 127 studies were included for review.
Classification of Psychometric Properties of Faces Pain Scales Examined
To assist in classifying the studies examined, 3 of the authors (Ms Tomlinson and Drs von Baeyer and Sung) developed a system to assist in the review process (Table 1) . We chose to evaluate the following psychometric properties: construct validity; reliability; and responsiveness. For construct validation, we examined convergent construct validity in studies that used another self-report scale and determined that a correlation coefficient of at least 0.7 (good-to-excellent correlation 19 ) provided a minimal basis for validity. (Further aspects of convergent validation, not summarized in this review, are addressed in "Discussion.") Another aspect of validation, known as group validity, is derived by examining studies that showed a statistically significant difference in scores between groups hypothesized to have differing amounts of pain and studies that showed statistically significant discrimination of painful versus nonpainful pictures or vignettes. We used clinical judgment to set thresholds for adequate test-retest reliability (r Ͼ 0.5) and correlation between selfreports and global observational estimates of pain intensity (r Ͼ 0.4). Finally, we evaluated responsiveness by examining statistically significant increases in scores to pain-increasing events or stimuli such as a painful proPotentially relevant references identified and screened (n = 873)
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FIGURE 1
Flow diagram of study identification and selection. cedure and significant decreases in scores to pain-decreasing events such as administration of analgesic (or passage of time after an operation or procedure).
RESULTS
Scales Excluded From the Review
We identified 14 faces pain scales reported in the literature. However, 10 of these scales have had minimal or no evaluation of their psychometric properties reported. [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] These scales are summarized in Table 2 .
Scales Included in the Review
Four faces pain scales have undergone extensive psychometric testing and have been used in the assessment of both acute and disease-related pain in children: the Faces Pain Scale (FPS) 30 ; the Faces Pain Scale-Revised (FPS-R) 31, 32 ; the Oucher pain scale 33, 34 ; and the Wong-Baker Faces Pain Rating Scale (WBFPRS). 35 The FPS consists of a series of horizontal gender-neutral faces that depict a neutral facial expression of "no pain" at the left to "most pain possible" expression at the right. The FPS has 7 faces (scored 0 -6); the FPS-R modified the FPS to include 6 faces (Fig 2A) , which permitted the scale to be placed on the widely accepted 0-to-10 scoring metric. 36 The Oucher is a photographic faces scale of 6 vertical faces scored from 0 to 10 ( Fig 2B) . This scale has an adjacent numerical scale scored from 0 to 100 for older children. Different versions of the scale are available for white, black, Hispanic, and Chinese patients.
The WBFPRS is a horizontal scale of 6 hand-drawn faces, now scored from 0 to 10, that range from a smiling "no hurt" face on the left to a crying "hurts worst" face on the right (Fig 2C) . Summaries of these main faces pain scales are provided in Table 3 . Table 4 lists the studies that have used the FPS (n ϭ 26) 30,37-61 and the FPS-R (n ϭ 22) 12, 13, 31, [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] [80] along with the psychometric classification identified for the purpose of this review. Table 5 lists those studies that used the Oucher pain scale (n ϭ 29), 33, and Table 6 includes studies that used the WBFPRS (n ϭ 56).* The majority of studies used faces scales to measure acute, procedural, and recurrent pain. All studies in the review included only children who were not cognitively impaired. Study reports that did not provide contributory information, including those that used faces scales for observational or parent-proxy report rather than self-report (n ϭ 53), are listed in Appendices 1, 2, and 3. Table 7 provides a summary of psychometric data available from the reviewed studies and summarizes studies in which the data support construct validity, reliability, and responsiveness as well as studies from which the data do not support these psychometrics when using our a priori defined criteria shown in Table 1 . When examined, convergent construct validity is apparent in the majority of studies. Known group validity was also reported often; however, negative evidence for this was reported for several studies. However, results of equivalency studies designed, for example, to compare 2 analgesics may not show any difference in pain scores, but that does not mean the measure does not work. Test-retest reliability was assessed in a few studies but must be considered with caution, because acute and recurrent pain is assumed to change over time rather than to remain stable.
Psychometric Properties of the Identified Faces Pain Scales
Comparisons Between the Validated Faces Pain Scales Used With Children
Few articles have addressed comparative study of the validated faces pain scales. Only 4 articles were found to have an objective of comparing faces pain scales 44, 56, 65, 81 (see Tables 3-5) .
Chambers et al 44 compared 5 different faces scales. Seventy-five children, aged 5 to 12 years, and 75 parents participated. After venipuncture the children were shown the 5 different faces scales in random order without normal accompanying written instruction or information. Verbal instruction was provided, and the children were asked to point to the face that showed the amount of pain experienced. Parents were blinded to the child's score and independently scored their child's pain experience. Higher pain ratings were obtained by using the 2 scales that had smiling "no-pain" faces 22, 35 compared with the other scales with neutral no-pain faces with children and parents. Some parents had difficulty in separating general distress and amount of pain that their child experienced, and for each of the 5 scales, parents seemed to overestimate the level of their child's pain in comparison to their child's self-report. 44 In another study, Chambers et al 56 used the same 5 faces scales and added the CAS with postoperative children. Seventy-eight children, aged 5 to 13 years, participated after minor surgery. Parents/guardians and children's postoperative nurses also participated. Results for parents and nurses were comparable to those from the previous study in which pain scores were generally higher with the 2 scales with the smiling no-pain left anchor 22, 35 compared with the neutral no-pain left anchor face scales. In children, higher ratings were obtained by using the WBFPRS, whereas the results of other scale ratings did not differ 176 during a postoperative period; compared with CHEOPS and observer scales in 3-to 6-y-olds and CHEOPS and VAS in 6-to 12-y-olds
Correlation was found to be high among scales, because similar trends in pain scores were observed 176 Lehmann et al 26 (1990) A horizontal scale that depicts a simple linedrawn neutral face, drawn inside a square box, on the left; the next item is a sad face, also drawn in a box, which is followed by increasing numbers of sad faces in stacks ranging in number from 2 to 5
Children (n ϭ 91), aged 3-8 y, were asked to recall 2 painful experiences and rate the pain and compare the faces scale with another picture scale, a block-based scale, triads, and a question of "which hurt more?"; children (n ϭ 172), aged 3-13 y, rated pain in an emergency department with limb trauma; scale was used to assess use of analgesia 177 Minimal reporting on psychometric properties; the study aimed at children's ability to self-report; recalled pain-experience ratings showed low reliability for children Ͻ7 y old 26 ; scale showed responsiveness for this population Pothmann 20 (1990) Luffy and Grove 81 compared the African-American Oucher scale, the WBFPRS, and the VAS in 100 black children, between 3 and 18 years of age, in a sickle cell anemia clinic. The testing procedure included asking children to describe a previous painful procedure or treatment and to rate this pain on each of the 3 scales presented in a preselected random order. The exact same process was repeated at least 15 minutes later with no intervening painful procedure being performed between test and retest. Several children had difficulty with the VAS, whereas none had difficulty using the WBFPRS, and only minor problems were encountered when using the Oucher, usually because of the use of the associated numerical scale.
Reported Preference of the Faces Pain Scale
Authors of most studies in which preference between a faces scale and another self-report scale were examined concluded that the faces pain scale was preferred by respondents when they were given a choice. 13, 35, 64, 109, 111, 123 Three separate research groups have concluded that a faces scale administered on a laptop or handheld computer was preferred to a paper version. 55, 137, 159 Badr et al 130 reported that dolls with drawn-on faces to represent the pain faces were preferred to the printed WBFPRS. It is interesting to note that in 1 study the pieces of hurt (poker chip tool) was more preferred than the WBFPRS among Jordanian girls, whereas boys preferred the faces scale, and the authors suggested that this result may be a product of Jordanian cultural differences. 121 Of the 3 studies that used more than 1 faces pain scale and reported a pref-erence, the WBFPRS was consistently cited as the most preferred (Table 5) .
A greater number of studies used the WBFPRS (n ϭ 56 ϩ 29 excluded) compared with the FPS/FPS-R (n ϭ 48 ϩ 15 excluded) and the Oucher (n ϭ 29 ϩ 11 excluded). One interpretation of this difference could be that the WBFPRS is generally preferred by investigators in pediatric pain. Another interpretation is that the WBFPRS was published earlier, and in much more widely distributed publications and textbooks (nursing), than the other scales and, hence, is more familiar.
DISCUSSION
Faces scales are frequently used as self-report measures of pain intensity in research and clinical practice, but debate around the choice of scale continues. [160] [161] [162] [163] [164] The most widely used and bestvalidated faces pain scales are now the FPS-R, the Oucher, and the WBFPRS.
Several studies have shown that faces scales with smiling no-pain anchors may provide greater pain scores in comparison with other scales. 44, 56, 165 Studies that compared any of the faces scales with other self-report measures have generally reported high correlations (often greater than r ϭ 0.8) between scores on different selfreport scales.
However, a high correlation between 2 scales provides no information about the accuracy of agreement between the scales. Even in the presence of a high correlation, scores based on 2 scales may never agree with each other. Thus, the minimum criterion for convergent validity adopted for this review, a correlation of at least 0.7 between a faces scale and another selfreport measure, represents only a starting point for the examination of construct validity. Agreement should also be assessed by using limits of agreement between pairs of scores. 166 This approach was not used in our review, because it was used in very few studies.
The use of smiling versus neutral faces at the lower anchor face and presence versus absence of tears at the upper anchor may present no problems in scaling for adults, older children, and younger children who are cognitively advanced and who understand that the scale represents a continuum from no pain to most pain. However, younger children make a rating on the scale presumably primarily by matching their experience with the expression on 1 of the faces 11 rather than by selecting a point along an underlying continuum; when this choice is difficult, they resort to other strategies such as response biases. 167 For children who use primarily that matching strategy, and not a strategy based on a mature mental model of a scale, the specific expressions on the faces probably do make a difference.
Despite young age groups being reported as using faces pain scales adequately, 30 ,35 much less research has been conducted with children of younger ages (3-to 5-year-olds). Frequently, faces scale ratings by 3-to 4-year-olds correlate less strongly with criterion measures compared with children in other age groups. 26, 65, 72 Highest scores with PCT and lowest with FPS but no significant statistical differences; scores skewed to "no pain" or low pain on the FPS and descriptive scale compared to the PCT or VAT Higher pain ratings obtained by using the 2 scales that had smiling "no-pain" faces 22, 35 compared with the other scales with neutral "no-pain" faces with children and parents; preference ratings were highest for the WBFPRS from both parents (40.3%) and children (64.4%)
Evaluation of FPS in young children 45 135 children aged 3.5-6.5 y (3 phases of study) in 3 groups: 45 in each age group: 3.5-4.5, 4.5-5.5, and 5. Findings that do not support validity, reliability, or responsiveness of these instruments. Higher pain ratings were obtained by using the 2 scales that had smiling no-pain faces 22, 35 compared to the other scales with neutral no-pain faces with children and parents; preference ratings were highest for the WBFPRS from both parents (40.3%) and children (64.4%)
Topical anesthesia for IV cannulation 117 Table 1 Table 1 The WBFPRS as preferred by children (55.6%), nurses (77.1%), and parents (53.9%); parents', and nurses', pain scores generally higher with the 2 scales with the smiling no-pain left anchor 22, 35 compared to neutral no-pain left anchor face scales; children had higher ratings using the WBFPRS, whereas the other scale ratings did not differ, including the Maunuksela et al 22  faces pain scale; parents and  nurses underestimated pain across   all scales Pain scale comparison in Thai children 65 The use of parent and staff observational scores, therefore, may be particularly useful when assessing younger children. However, poor agreement between parent, practitioner, and child faces pain scores has been reported. 168 Most studies have shown that parents (and nurses) underestimate children's pain, 56 but overestimation by parents has also been reported. 44 The type of pain experienced by the child may affect how parents score pain (eg, postoperative pain versus venipuncture pain).
The following summarizes the strengths and weaknesses of each of the faces pain scales for use with children. First, extensive data support the reliability and validity of the FPS-R for the assessment of pain intensity in children aged 4 to 12 years; it exceeds conventional requirements for validity of research tools and shows excellent interscale agreement even in 4-year-old children. 31 The scale is scored on the widely accepted conventional 0-to-10 metric and is simple and quick to use. The instructions are available in many languages. Having no smiling face and no tears may be advantageous in avoiding the confounding effect of affect and pain intensity. 165, 169, 170 A limitation of the FPS-R is that it has shown low preference when children and adults are given a choice among faces scales (although it is preferred to visual analog and numerical scales, as noted above). Thus, if patient and staff acceptance are of great importance for a particular study, the FPS-R may not be ideally suited. However, the FPS-R has been recommended for use in clinical trials for which psychometrically optimal measurement is important to achieve. 6 The Oucher also has adequate psychometric properties in terms of validity and reliability, 6, 33 and it has the advantages of being presented by using photographic faces that match various ethnic or racial groups and a nonsmiling lower anchor face. However, the faces are neither gender nor ethnically neutral. 6 The existence of different versions for white, black, Hispanic, and Asian children raises the question of how many different ethnically specific versions may be needed to address human diversity. Difficulty in using the Oucher has also been reported, particularly by younger children (3-7 years old) because of the confusion that may be presented by the associated numerical rating scale. 33 This scale is more expensive to reproduce than the other faces scales, because it requires printing of color photographs. The Oucher may be particularly useful for older children (Ͼ7 years old) and for studies restricted to the ethnic groups for which specialized versions are available.
The WBFPRS also has adequate psychometric properties, and it is easy and quick to use 6, 35 and inexpensive to reproduce. The greatest strength of this scale may be its acceptability, given the consistent finding that the WBFPRS was preferred by children (any age), parents, and practitioners when compared with other faces pain scales. 44, 56, 81 The major concern with the WBFPRS is the confounding of emotion with pain intensity in the representation of the faces. Children who do not cry with intense pain, especially older boys, may be reluctant to pick the face scored 10 of 10 because it shows tears. 170 The use of smiling nopain and mild-pain faces on this scale lead to it showing a painful expression only in the faces scored 6, 8, and 10, which results in higher scores on the WBFPRS than on other scales administered at the same time (eg, ref 56 ). As noted above, this is probably not an issue for most older children, who understand the underlying dimension from no pain to severe pain and use the scale accordingly. If there are concerns regarding potential for confounding of pain intensity with affect, or regarding the possibility of overestimation of pain scores for a particular study or purpose, then this scale may not be optimal. If these are not major issues and patient and staff acceptance are critical, then the WBFPRS may be suitable.
It is important to note that although we examined psychometrics and preferences, we assumed that scales were applied according to published instructions and formatting, including instrument-specified wording and presentation of anchors. It is important to avoid careless scale application.
CONCLUSIONS
There are an adequate number of valid and reliable face pain scales for use in children. However, a gold-standard faces pain scale or, indeed, self-report scale for children has not been identified and is probably not attainable. There are obvious and subtle differences in all faces pain scales. However, the information that children can provide about their pain is much more relevant than these differences. 164 Ultimately, the absolute value of the pain-intensity score is not as important as the changes in scores in each individual child. In clinical use with individual patients, a change in pain of 2 of 10 (ie, a change of 1 face) represents the least change that can be considered clinically significant when using a faces scale. In clinical trials, the current consensus is that outcomes should be reported as the percentage of patients in each arm of the study who achieve treatment success as defined by a reduction in their individual pain scores of Ն50% or the number of patients having no more than minimal pain after the intervention. 180 This approach can be used to report outcomes on faces scales.
All 3 faces pain scales measure the same phenomenon but may not be interchangeable for the purpose of clinical research. Researchers who use a faces pain scale should be aware of the possibility of providing data on psychometric properties of the scale as a secondary outcome of the study.
For clinical purposes, in institutions where 1 of the faces scales is already in use, we found no grounds to change to a different scale; such a change would be disruptive and costly and possibly have little benefit. On the other hand, when no faces scale has yet been adopted, the results of this review may assist in making the choice. For research use, particularly for multicenter clinical trials, standardization of methods is necessary; the authors of a previous systematic review recommended the FPS-R for this purpose on the basis of its utility and psychometric features. 6 Self-report measurement of pain intensity in younger age groups (3-5 years) and in older children with mild developmental delay requires further research. It has been suggested that 6 faces are too many for preschool-aged children, 11, 181 which could partly explain their well-documented response bias toward using the extremes on the scale. 167 Research should continue, not on developing new scales for older children (because there are already so many), but on studying the use of existing scales in various clinical situations, in a consistent manner, and including disease-related or chronic pain, which have received minimal comparative self-report pain-scale testing to date. 
